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H~ber  1 holds that alkaline earths affect the colloids of protoplasm so as 
to inhibit the depolarizing effect of K +.  Guttman  ~ states that they prevent 
the depolarizing action of various organic substances. 
These  conclusions, based  on experiments with muscle  and nerve,  have 
been tested on Nitella.  In a  previous paper it is shown that in some cells 
the effect of K + is partly inhibited  3 by Ca  ++ when the concentration of K + 
is 0.01 x{ but not when it is 0.1. ~.  In other cells no such inhibition occurs. 
The present paper shows that Ca  ++ and Ba  ++ do not inhibit the depolariz- 
ing effects of guaiacol and hexylresorcinol. 
The depolarizing action of guaiacol has been described in previous papers. ~ 
The normal positive  5 P.D. of about  100  my.  decreases  (i.e.,  changes in  a 
negative direction) when guaiacol is applied and if the concentration is not 
too high the process is reversible. 
In order to test the effect of Ca  ++ on this process the following experi- 
ments were made.  6 
In all the experiments two spots on the same cell, D  and  E, were con- 
nected  through  the  recording  galvanometer  to  a  spot  F  (which  was  in 
1  H~ber, R., and Strohe, H., Arch. ges. Physiol.,  1929, 2~, 71.  H~ber,  R., Andersh, 
M., H~ber, J., and Nebel, B., Y. Cell. and Corap. Physiol.,  1939,1~ 195. 
Guttn~n, R., J. Gen. Physiol.,  1939-40, 23, 343. 
30sterhout, W. J. V., and Hill, S. E., Y. Gen. Physiol.,  1938-39, 22, 139. 
40sterhout, W. J. V., J. Gen. Physiol.,  1938-39, 22, 417; 1939-40, ~, 171. 
s The ?.D. is called positive when the positive current tends to flow from the sap across 
the protoplasm to the external solution. 
6 The cells, after being freed from neighboring cells, stood in the laboratory at 15  ° ± 
I°C. in Solution A (cf. Osterhout, W. J. V., and Hill, S. E., Y. Gen. Physiol.,  1933-34, 17, 
87) for several days.  They belonged to Lot B (cf. Hill, S. E., and Osterhout, W. J. V., 
Proc. Nat. Acad. Sc., 1938, 24, 312). 
The measurements  were made on NiteUaflexilis, Ag., using the technique described 
in former papers (Hill, S. E., and Osterhout, W. J. V., Y. Gen. Physiol.,  1937-38, 21, 541). 
Unless otherwise  stated the changes here recorded  were reversible  and there were no 
signs of injury. 
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contact with  0.01  ~  KC1 and  in  consequence had  a  P.D.  which  remained 
constant, approximately at zero, during the experiment). 
In one set of cells the spot D  was at first in contact with 0.01  M NaCI: 
when this was replaced by 0.01 ~  NaC1  +  0.02 ~  guaiacol there was a loss 7 
of P.D.  amounting to  103  ~  11.9 my.  (6 observations on 6  cells).  When 
0.01 ~  NaC1 in contact with E  was replaced by 0.01 ~  CaC12  there was a 
loss  7 of P.D.  amounting to 16.5  ±  1 inv.  (6 observations on 6 cells).  Then 
0.01 ~  CaC12 was replaced by 0.01 ~  CaC12 +  0.02 ~  guaiacol which entailed 
a  further change of P.D. in a  negative direction  8 amounting  4 to 115  ±  12.5 
inv.  (5 observations on 5  cells). 
The experiment was repeated on another set of cells, using Ba  ++ in place 
of Ca ++.  The result was similar.  Addition of 0.02 ~  guaiacol to 0.01 
NaC1 at D  caused a change of P.D. of 108 ~  11.9 mv. in a negative direction 
(5 observations on 5  cells).  Replacing 0.01 ~  NaC1 by 0.01 M BaCl~ at E 
caused a rapid loss of P.D. amounting to 25  ±  2.3 mv. (5 observations on 5 
cells).  Replacing 0.01 ~  BaC1, by 0.01 M BaCI2 +  0.02 M guaiacol caused a 
change of P.D. in a  negative direction amounting to  107  ±  6.6 my.  (5 ob- 
servations on 5  cells). 
Experiments with hexylresorcinoP gave similar results.  For example, a 
set of experiments was made in which 0.01 ~  NaC1 at D  was replaced by 
0.01  ~  NaC1  +  0.0003  ~  hexylresorcinol, giving  a  change  1°  of P.D.  in  a 
negative direction of  104  =t=  10.4 mv.  (6 observations on 6  cells).  When 
0.01 M CaC12 at E  was replaced by 0.01 M CaC12 +  0.0003  M hexylresorcinol 
the change of I".D. was 106 A= 10.5 mv.  (6 observations on 6 cells). 
In another set of cells 0.001  ~  NaC1  was placed at D.  When this was 
replaced" by 0.015 M NaC1 there was a  loss of P.I). of 30  ±  1.2 mv.  (8 ob- 
servations on 8  cells).  This solution was then replaced by 0.015  ~  NaC1 
+  0.0003 ~  hexylresorcinol, causing  a  further loss of 79  ±  7.4 mv.  (8 ob- 
servations on  8  cells). 
Then 0.001 ~  NaC1 at E  was replaced by 0.001 ~  NaC1  +  0.01 M BaCh 
(thus making the osmotic pressure about the same as that of 0.015 ~  NaC1 
This took place in a few seconds, indicating that the effect was chiefly at the outer 
protoplasmic surface. 
s This was  a gradual change in a negative direction (depolarization) involving an 
action current in some cases. 
9 The hexylresorcinol was kindly donated by the firm of Sharp and Dohme, Glenolden, 
Pennsylvania. 
10 Osterhout, W. J. V., J. Gen. Physiol., 193940, 23, 569. 
n The object of this was to make the osmotic pressure about the same as in the subse- 
quent experiment at E. w.  j.  v.  OSTERHOUT  751 
at D): this caused a loss of P.D. of 45  ±  2.8 mv. (8 observations on 8 cells). 
When  this  was replaced  by 0.001  M NaC1  +  0.01  M BaCI~  +  0.0003  M 
hexylresorcinol there was a  further  change of P.D. in  a  negative direction 
amounting to 106 ±  3.5 my. (8 observations on 8 cells). 
It is evident that the depolarizing effect of guaiacol and of hexylresorcinol 
is not inhibited by Ca ++ or Ba  ++.  It is possible that this may be due to the 
fact that Ca ++ and Ba  ++ do not penetrate to the inner protoplasmic surface 
which is the chief seat  1~ of the P.D. and which is reached by guaiacol and 
hexylresorcinol. 
The effects of these organic depressants come on slowly, indicating  that 
they  penetrate  gradually  to  the  inner  protoplasmic  surface.  But  when 
NaC1 is followed by CaCI~  or by BaC12 the change in P.D. is immediate, 
indicating  that  their  effects are chiefly at the outer protoplasmic surface. 
SUMMARY 
Guaiacol was applied at two spots on the same cell of Nitella.  At one 
spot it was dissolved in 0.01 M NaC1, at the other in 0.01 M CaC12 or BaCh. 
The effect was practically the same in all cases, i.e. a similar change of P.D. 
in a  negative direction,  involving a more or less complete loss of P.D. (de- 
polarization). 
When hexylresorcinol was used in place of guaiacol the result was similar. 
That Ca ++ and Ba  ++ do not inhibit the effect of these organic depolariz- 
ing substances may be due to a lack of penetration of Ca  ++ and Ba  ++.  The 
organic substances penetrate more rapidly and their effect is chiefly on the 
inner protoplasmic surface which is the principal seat of the P.D. 
Is Osterhout, W. J. V., J. Gen. Physiol., 1934-35,18, 215. 